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in-travenously on the murmur was noted in four patients. The intracardiac phonocardiogram recorded in each site was examined for the presence of an immediate diastolic murmur in patients with and without an audible immediate diastolic murmur at the left sternal edge.
The diagnosis of atrioventricular defect was proved at open-heart surgery in 10 patients. All patients had an ostium primum defect with cleft anterior cusp of the mitral valve except two, in whom a complete common atrioventricular canal was present. Additional pulmonary valve stenosis was present in two patienits.
Results
In 10 patients, an immediate diastolic murmur was audible at the bedside and was recorded externally ( fig. 1 ). In five of these patients the immediate diastolic muirmuir was soft, evanescent, and difficult to record on the external phonocardiogram as is often the case with this type of murmur.5 The murmur was loudest in patients with complete heart block and nodal bradycardia and increased in intensity in those patients who received phenylephrine intravenously. Intracardiac phonocardiograms showed an immediate diastolic murmur which, despite careful ex-ploration of all the heart chambers by the micromanometer catheter, was only recorded at the site of the atrial defect ( fig. 2) where it often appeared to be part of a continuous murmur. The intensity of the murmur was greatest internally in the patients with nodal bradycardia and complete heart block ( fig.  3 ). The murmur was not recorded beneath the puilmonary valve in any patient nor in any other part of the heart. It vas repeatedly showni that the murmur was a separate phenomenon from the delayed diastolic murmur heard at the left sternal edge and apex and recorded in the region of the tricuispid or mitral valve ( fig. 4 ). There xvas no evidence of aortic regurgitation ill any of the patients submitted to cardiopuilmonary bypass and no additional fistulous commtunications, such as persistence of the ductus arteriosus or other anomalies that might give rise to an immediate diastolic murmtur, were found. In the 10 patients with an audible immediate diastolic murmur, mitral regurgitation was moderate or severe and the left atrial v wave was higher than the right atrial v wave. Hovever, the left and right atrial pressures were equal in 
Figure 2
Intracardiac phonocardiogram recorded in the left atrium and right atrium from a patient with an ostium primum defect and mitral regurgitation. Lead II of the electrocardiogram is recorded above. Beneath is shown the pressure pulse and sound recorded by the micromanometer catheter. On the lowest channel an external phonocardiogram is recorded to fix the timing of aortic and pulmonary valve closure-A2 and P2. In the left atrium a pansystolic murmur of mitral regurgitation has been recorded. In the region of the atrial septal defect an immediate diastolic murmur is shown. The v wave in the left atrial pressure pulse is higher than in the right atrial. the other 10 patients inl whom no immediate diastolic murmuir xw as audible or recorded internally. Two of these patients with no immediate diastolic muirmur had severe mitral regurgitation btit in both the atrial septal defect was unuisually large and did not permit the formation of an] interatrial pressure gradient.
Discussion
Immediate (or early) diastolic inurmurs have often been noted in patients with atrial septal defect. Barber, \Iagidson, and Wood (1950)6 found an early diastolic murmur in 36 of 62 patients and presumed that the murmuir vas duie to pulmonary regurgitation although it was not confined to patients vith Intracarcdiac phonocardiogram fromt a patient withi ant ostiunm prium, defect and miitral regurgitationt wlhich slhows a delayedI dliastolic murmutr recordled in the left ventricle and an immediate diastolic miulrmuzr in the regionI of the atrial septal defect. Thle lay-otut is as before. Although Soulie and his colleagues,9 using the intracardiac phonocardiogram, concluded that murmurs in patients with atrial septal defect did not arise at the site of the defect, an immediate diastolic murmur has been clearly demonstrated to originate at the site of the atrial septal defect in the 10 patients of the present series in whom the murmur was clinically audible. This murmur was often most intense on the left atrial side of the defect but was constantly demonstrated to be a separate entity from the delayed diastolic murmur originating from the mitral valve. In the 10 patients mitral regurgitation complicated the defect and in all of these the left atrial v wave was higher than the right atrial v wave. It is likely that flow continues across the atrial septal defect during the early phase of diastole and gives rise to the immediate diastolic murmur which may be clinically audible. This phenomenon appears to depend on the combination of important mitral regurgitation and an atrial septal defect of certain size, for in the two patients with severe mitral regurgitation and no immediate diastolic mur-mur the atrial septal defect was unusually large and pressures were identical in the two atria. The intensity of the immediate diastolic murmur was noted to be variable in the same patient with different physiologic states and was often absent after rest in bed and well heard after effort, excitement, or phenylephrine. It is considered that this results from alteration of the severity of mitral regurgitation, which in these patients increases after effort and phenylephrine'0 and as a result may cause an increase in the interatrial pressure gradient in early diastole. As has already been noted, the immediate diastolic murmur was loudest internally and externally in the patients with nodal bradycardia and complete heart block, which like phenylephrine were associated with prolonged diastolic filling time and probable increase in mitral regurgitation. In other patients, this murmur was sometimes recorded by the intracardiac phonocardiogram within the heart and was not audible clinically until phenylephrine was given. A number of the patients with neither v wave gradient nor an immediate diastolic murmur showed an interatrial gradient on the a wave. In these patients an atrial systolic murmur was frequently re-corded1' on the left atrial side of the defect, which presumably results in the same way and may occasionally be audible clinically. The combination of mitral regurgitation with a defect in the atrial septum is far more often found in atrioventricular defects than other forms of atrial septal defect. It is presumed that this murmur may occur in patients with secundum defects and mitral regurgitation but we have not been able to investigate such patients.
The immediate diastolic murmur always disappeared after closure of the defect, even when mitral regurgitation persisted ( fig. 1,  right) . It is considered that this further supports the concept that this murmur arises at the site of the defect rather than at the atrioventricular or semilunar valves. Summary The origin of an audible immediate diastolic murmur in 10 of 22 patients with Circulation, Volume XXXII, November 1965 atrioventricular defects was investigated by intracardiac phonocardiography. It was shown to arise at the site of the atrial septal defect, and all other possible causes of such a murmur were excluded.
The production of the murmur depended on the combination of mitral regurgitation and an atrial septal defect of such a size as to permit an interatrial pressure gradient in early diastole.
